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Subj:  Goodyear  elastomer-coated  reinforced  panels;  measurements  on 

Ref:  (a)  Goodyear  Aerospace  Corp  ltr  WS-4916  of  15  Nov  1963  to  BUSHIPS 

(b)  BUSHIPS  ltr  NObsr  91065  Ser  688E-537  of  16  Dec  1963 

Enel:  (1)  Tables  1 through  10  ~^T  ^ -s-s  ^ " 5 

q-v - - - u,^- 

ly [Seven  elastomer -coated  cord-reinforced  panels,  one  elastomer  - coated 
metal-reinforced  panel,  and  one  gum-rubber  panel *yere  evaluated  jor  the 
Goodyear  Aerospace  Corp.  as  requested  in  reference  (a)  and  authorized  in  x 
reference  (b)  in  connection  with  contract  NObsr  91065.  The  6 x 6-ft  square 
panels  are  described  in  Table  1,  enclosure  (1). 

2.  ^The  transmission  loss  of  each  panel  was  measured  at  5*  intervals  by  an  i 
"insertion  loss"  method  at  orientations  from  0*  to  45'Vmeasured  from  a line  J 
normal  to  the  test  panel  at  the  center.  The  results  of  these  measurements  are 
shown  in  Tables  2 through  10.  For  measurements  of  this  type  the  accuracy  is  \ 

±0. 2 dB.  The  dimensions  of  the  panels  allowed  the  use  of  continuous  -wave  ) 
sound  at  low  frequencies,  where  pulsing  is  not  practical.  C^~\a  L.  I * i . 

3.  At  the  request  of  Mr.  Theodore  Underwood,  Goodyear  representative,  the  / 
transmission  loss  was  measured  on  panel  serial  377-3  with  each  side  of  the  / 
panel  facing  the  sound  source.  The  difference  was  negligible. 

4.  Reflection  from^panel  eeeiai'-MS-Q-  which  had  a low  transmission  loss  at 
all  frequencies  ancfangles,  and^fffolal  377-3  which  had  the  highest  transmission 

loss  per  inch  thickness  of  the  cord- reinforced  materials,  was  measured  over  __  __ 

the  frequency  range  5 to  20  kc  by  both  continuous -wave  and  pulsing  techniques 

The  results  by  the  two  methods  were  substantially  the  same,  and  the  reflection) 
varied  from  2%  of  incident-sound  intensity  forApanel  to  7 % f propane! 

32Z=3r  Measurements  were  limited  to  normal  incidence  and  irequenciea  above* 

5 kc  by  panel  size.  The  reflection  did  not  appear  to  be  a function  of  frequency. 


5.  Reflection  measurements  on  the  remaining  seven  panels  could  not  be  made 
in  the  time  scheduled  for  these  tests,  and  because  of  other  priority  work. 

6.  On  the  basis  of  paragraph  3 of  reference  (b)  the  data  reported  here  are 

unclassified.  „ „ „ 


CHARLES  R.  BOBO 
Acoustic  Calibration  Division 
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Table  1 

PANEL  DESCRIPTION* 

Goodyear  Elastomer 

Panels 

Panel  No. 

Thickness 

(inches) 

Reinforcement 

265-0** 

1-3/4 

none 

| 373-3 

1-7/8 

cord 

! 374-2 

1-3/16 

cord 

1 374-3 

1-3/4 

cord 

374-4 

2-5/16 

cord 

375-3 

1-3/4 

cord 

376-3 

1-5/8 

cord 

377-3 

1-1/4 

cord 

378-3 

7/8 

cord  and  steel 

* Type  of  elastomer  and  of  cord  not 
indicated  by  manufacturer. 

**  Stated  to  be  gun  rubber. 
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Table  2 


TRANSMISSION  LOSS 
(in  decibels) 


Goodyear  Elastomer  Panel  No.  265-0 
Water  temp:  15°C 


Angle  of  Incidence 


- 
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Table  3 


TRANSMISSION  LOSS 
(in  decibels) 

Goodyear  Reinforced  Elastomer  Panel  No.  373-3 
Water  tempt  15°C 

Angle  of  Incidence 


(kc) 

0-25° 

30° 

35‘ 

40°  45° 

2 

1.0 

1.0 

1.0 

1.0  1.0 

3 

1.0 

1.0 

1.0 

1.0  1.2 

4 

1.0 

1.0 

1.2 

1.5  1.7 

5 

1.2 

1.2 

1.5 

1.7  2.1 

6 

1.3 

1.3 

1.7 

1.9  2.5 

7 

1.6 

1.6 

1.9 

2.2  2.4 

8 

1.7 

1.7 

2.1 

2.3  2.6 

9 

'1.9 

1.9 

2.3 

2.6  3.0 

10 

1.8 

1.8 

1.9 

2.3  2.9 

12 

1.5 

1.8 

2.0 

2.5  3.2 

14 

1.7 

1.9 

2.1 

2.5  3.4 

16 

1.9  S 

1.9 

2.3 

3.1  3.7 

18 

1.9 

2.2 

2.6 

3.5  4.5 

20 

2.0  ; 

| 2.4 

3.0  j 

4.1  5.3 
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Table  4 


TRANSMISSION  LOSS 
(in  dacibals) 

Goodyear  Reinforced  Elastomer  Panel  No.  374-2 
Water  tempt  15°C 

Angle  of  Incidence 


(kc) 

0-25° 

300 

35° 

40o 

45° 

2 

0.8 

0.8 

0.8 

0.8 

0.8 

3 

0.8 

0.8 

0.8 

0.8 

0.8 

4 

0.8 

0.8 

0.8 

0.8 

0.9 

5 

0.8 

0.8 

1.1 

1.3 

1.4 

6 

1.2 

1.2 

1.4 

1.7 

1.9 

7 

1.2 

1.2 

1.5 

1.7 

2.0 

8 

1.5 

1.5 

1.7 

1.7 

1.9 

9 

1.5 

1.5 

1.7 

1.8 

1.9 

10 

1.4 

1.5 

1.7 

1.9 

2.1 

12 

1.4 

1.6 

2.1 

2.3 

2.5 

14 

1.0 

1.2 

1.7 

1.9 

2.2 

16 

1.2 

1.4 

1.5 

2.0 

2.3 

18 

1.0 

1.2 

1.8 

2.2 

3.0 

20 

1.3 

1.5 

1.8 

2.5 

3.1 
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Tabla  5 


TRANSMISSION  LOSS 
(in  decibels) 


Goodyear  Reinforced  Elaetoeer  Panel  No.  374-3 
Water  tanpi  15°C 


Angle  of  Incidence 


!-.r.  Mlin'.i.  Vi ,-ritd 
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Tabl*  6 


TRANSMISSION  LOSS 
(in  decibels) 

Goodyear  Reinforced  Elastomer  Panel  No.  374-4 
Water  temp:  15°C 

Angle  of  Incidence 


5-20° 

250 

30° 

~ ■ 1 

350 

40° 

1.0 

1.0 

1.0 

1.1 

1.2 

1.0 

1.0 

1.0 

1.2 

1.4 

1.0 

1.2 

1.3 

1.6 

2.0 

1.0 

1.5 

1.7 

2.0 

2.5 

1.4 

1.8 

2.0 

2.4 

2.8 

1.7 

2.0 

2.2 

2.6 

2.9 

1.9 

2.1 

2.2 

2.6 

3.1 

2.1 

2.4 

2.5 

2.8 

3.2 

2.3 

2.6 

2.8 

2.9 

3.3 

1.6 

2.2 

2.5 

2.9 

3.4 

1.3 

1.7 

2.0 

2.6 

3.3 

1.4 

1.8 

2.2 

2.5 

3.4 

1.8 

i 

2.7 

3.4 

4.1 

2.1 

2.9 

3.7 

t&l 
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Table  7 

TRANSMISSION  LOSS 
(in  decibels) 

Goodyear  Reinforced  Elastomer  Panel  No.  375-3 
Water  tempt  15°C 

Angle  of  Incidence 


(kc) 

0-25° 

30o 

35° 

40° 

45° 

2 

0.5 

0.5 

0.6 

0.6 

0.6 

3 

0.5 

0.5 

0.7 

0.7 

0.8 

4 

0.5 

0.6 

0.8 

0.8 

0.9 

5 

0.6 

0.6 

0.8 

1.0 

1.2 

6 

0.7 

0.8 

0.8 

1.0 

1.2 

7 

O08 

0.9 

1.0 

1.2 

1.4 

8 

1.0 

1.1 

1.1 

1.3 

1.5 

9 

1.3 

1.4 

1.5 

1.6 

1.8 

10 

0.8 

0.9 

1.1 

1.3 

1.8 

12 

0.8 

1.0 

1.3 

1.7 

2.2 

14 

0.7 

1.0 

1.3 

1.9 

2.6 

16 

0.7 

1.3 

1.6 

2.4 

3.5 

18 

0.8 

1.4 

1.7 

2.4 

3.5 

20 

1.2 

1.8 

2.0 

2.9 

3.8 
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Table  8 


TRANSMISSION  LOSS 
(in  decibels) 

Goodyear  Reinforced  Elastomer  Panel  No.  376-3 
Mater  temp:  15°C 


USRL  Calibration  Report  No.  2131 
Project  No.  R P-2677 


Table  9 

TRANSMISSION  LOSS 
(in  decibels) 

Goodyear  Reinforced  Elastomer  Panel  No.  377-3 
Water  tempt  15°C 
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Table  10 

TRANSMISSION  LOSS 
(in  decibels) 


/ 


